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Abstract: In order to obtain hyperimmun serum two rabbit groups were used; each group was constituted 
of two animals, 6 months old, with an approximate body mass of 2-2.5 kg. From both Prototheca species (zopfii 
and wickerhamii), an antigen was prepared by ultrasonication, using a DUS P 150 ultrasounds disintegrator. 
Rabbits were inoculated on the abdomen sides; the blood collection was made from marginal auricular vein 7 
days after each inoculation. For quantification, the antibody concentrations against both P. zopfii and P. 
wickerhamii from hyperimmun serum, slow agglutination reaction in tubes was performed. This reaction was 
made after each blood collection. P. zopfii is more immunogenic then P. wickerhamii. 
  
INTRODUCTION 
 
 Members of the species of the genus Prototheca are unicellular colorless algae. They 
are saprophytes and isolated from a variety of environmental sources, including plants, soil, 
drinking and marine water, sludge, the feces of domestic or wild animals, and barn floors (1, 
4, 5, 7). 
 Protothecosis is a severe form of mastitis in cattle that is caused by Prototheca algae. 
Prototheca mastitis can be transmitted from cow to cow during milking (3,6,8). The incidence 
of the infections depends on predisposing factors such as poor environmental conditions or 
insufficient milking hygiene (2, 3,7). 
 Our knowledge of local and systemic humoral and cellular immune response in 
prototheca mastitis is limited. Only few efforts to develop serodiagnosis tools have been 
made.  
 The aim of the present study was: 
to obtained an antigen by disrupted Prototheca cells;  
to obtained an hyperimmune sera directed against both P. zopfii and P.wickerhamii, by 
antigen inoculation in rabbits; 
to determine the titer of serum antibodies. 
 
MATERIALS AND METHODS 
 
 In order to obtain Prototheca antigen, algae cultivation was made on Petri dishes 
containing glucose agar. Both Prototheca zopfii and Prototheca wickerhamii strains were 
streaked onto glucose agar plates, and incubated at 37 °C under aerobic conditions. 
 After 48-72 hours, the plates were examined for the growth of Prototheca. Then the 
algae were rinsed from the plates with 3-4 ml Salina/plate. The final suspension was collected 
in Erlenmeyer balloon and inactivated using a DUS P 150 disintegrator. Total disintegration 
was made after 90 minutes, at 2nd power of the device. Afterwards suspension was centrifuged 
 112 
at 6000 cycles/minute for 15-20 minutes, and deposit was eliminated. Supernatant was 
collected in sterile tubs and was used as antigen. 
 Hyperimmune sera directed against Prototheca were developed in rabbits. We used 
four rabbits, 6 months old, with an approximate body mass of 2-2.5 kg: two were inoculate 
with P.zopfii and two with P.wickerhamii antigen. 
 
Table1 
The protocol of rabbit’s hyperimmunization 
Number of 
inoculation 
Dose (ml) Inoculation 
mean 
Time (day) Operations 
performed 
1. 1 hypodermic 0 
7 
Inoculation 
Blood collection 
2. 2 hypodermic 14 
21 
Inoculation 
Blood collection 
3. 3 hypodermic 28 
35 
Inoculation 
Blood collection 
 Rabbits were hypodermic inoculated, on the abdomen sides, as showed in figure 1; 
blood collection was made from marginal auricular vein 7 days after each inoculation (fig.2). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.1 Antigen administration    Fig.2 Blood collection 
 
 Slow seroagglutination reaction is a cantitative method which allows determining 
antibody titre from certain serum. For quantification the antibody concentrations against both 
P. zopfii and P. wickerhamii from hyperimmun serum slow agglutination reaction in tubs was 
used. The test was performed in glass tubs (100/12 mm). Antigen was diluted tenfold as 
follows: in all tubs except the first one, 0,9 ml of Salina were distributed. Than in the first and 
the second tubs 0,9 ml of antigen was distributed. After that from tub 2, 0,9 ml were allotted 
in the 3rd tub, and all that up to the 10th tube, so that the final dilutions were: 1/2, 1/4, 1/8, 
1/16,……..1/512. Than in all tubs 0,1 ml pool serum were distributed. Tubs were incubated at 
37 °C for 24 hours, than reaction was read dependent on the presence or absence of an 
umbelliform deposit. 
 For analyst the antibodies concentrations against Prototheca, we considerated last 
antigen dilution hereupon agglutination was completed and umbelliform deposit was relieved. 
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Titer values were logarithmical calculated for dynamics immnuglobulin plotting after each 
blood collection. 
 Reaction was made for both Prototheca strains, after all blood samples collection. 
 
RESULTS AND DISCUSSION 
 
 Slow seroagglutination reaction was made in tubs and antibody against Prototheca 
was made evident. Examining serum titer is give by the highest dilution in which appears 
50% agglutination (fig. 3). 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.3 Umbelliform deposit aspect in tubs with 50% agglutination (arrow) 
 
Data were showed in table number 2, and there expression was made in log2, for plot 
antibody concentration after each bleeding. 
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Fig. 4, Dynamics of total serum immunoglobulin 
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Table 2 
Specific antibody titer [log2 (mg/dl)] (against P.zopfii and P.wickerhamii) 
obtained on hyper immunization period 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
As a result of hyper immune assay serum examined, we observed that the antibody 
concentration increases along with the number of inoculation and antigen dose injected. Also 
between the group inoculated with P. zopfii antigen and the one inoculated with P. 
wickerhamii, the differences were registered regarding antibody concentration, for all the 
experiment. 
Firstly, high antibody concentration at the second and the third blood collection owed 
anamnesis reaction, when at the first bleeding immune response is lower and the antibody 
concentration decreases. 
Prototheca zopfii Prototheca wickerhamii 
1/1 0 1/1 0 
1/2 1 1/2 1 
1/4 2 1/4 2 
1/8 3 1/8 3 
1/16 4 1/16 4 
1/32 5 1/32 5 
1/64 6 1/64 6 
1/128 7 1/128 7 
1/256 8 1/256 8 
Bleed
ing 
I 
0 1/512 9 0 1/512 9 
1/1 0 1/1 0 
1/2 1 1/2 1 
1/4 2 1/4 2 
1/8 3 1/8 3 
1/16 4 1/16 4 
1/32 5 1/32 5 
1/64 6 1/64 6 
1/128 7 1/128 7 
1/256 8 1/256 8 
Bleed
ing 
II 
0 1/512 9 0 1/512 9 
1/1 0 1/1 0 
1/2 1 1/2 1 
1/4 2 1/4 2 
1/8 3 1/8 3 
1/16 4 1/16 4 
1/32 5 1/32 5 
1/64 6 1/64 6 
1/128 7 1/128 7 
1/256 8 1/256 8 
Bleed
ing 
III 
0 1/512 9 0 1/512 9 
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Different titer at the same bleeding is due to the use of two different species, with a 
higher titer for P. zopfii. Differences can also appear consecutive to individual capacity to 
elaborate an immune responses, healthy status, hygiene, fodder, etc. But the conditions 
mentioned above were the same for all the animals included in the experiment. 
 
CONCLUSIONS 
 
In liquid suspension Prototheca cells can be disrupted using ultrasound treatment in 
order to obtained antigen. 
Cell fission was made after 90 minutes at maximum power of the disintegrator. 
Determination of antibody serum concentration was made by slow agglutination 
reaction in tubs. 
Antibody titer recorded upward curve for both animals groups, the highest values being 
registred after the 3rd bleeding. 
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